The objective of this study was to evaluate the effect of potassium (K) fertilization rate (0, 27.9, 56.4, 84.7, 112.9, and 141.1 kg K/ha) and cotton (Gossypium hirsutumn L.) cultivars of slightly differing maturity on seedcotton yield and Mehlich-3 soil-test K concentrations. The cotton cultivars "Stoneville 4892" and "Stoneville 5599" represented long-season cultivars while "Paymaster 1218" and "Deltapine 444" represented early-season cultivars. The same K fertilizer treatments were applied to the same plots during the three years of the study. Higher order interactions of cropping year, cotton cultivar and K-fertilization rates were not significant (P ≥ 0.50), indicating the two cultivars of slightly different maturity respond similarly to K-fertilization. Cropping year and K-fertilizer application rates significantly affected seedcotton yield (P < 0.0001). Potassium fertilization did not significantly influence seedcotton yield in the first year but significantly increased seedcotton yield in second and third year (P ≤ 0.0074), as well as 3-year average, and total seedcotton yields (P ≤ 0.0006). Seedcotton yields ranged from 3418 to 4127 kg•ha −1 and 2980 to 3487 kg•ha −1 in the second and third year respectively while 3-year average and total seedcotton yields were 2943 to 3443 and 8832 to 10,330 kg•ha −1
Introduction
Cotton (Gossypium hirsutumn L.) is a major row crop in Southeast United
States and world. In 2010, more than 218,000 hectares of cotton were harvested in Arkansas with an annual estimated value of $414 million [1] . More than 99% of the Arkansas cotton crop is produced in the Mississippi River Delta Region of Arkansas (MRDRA) where most soils are formed from Mississippi River Valley alluvium and the predominant soil texture is silt loam. These low cation exchange capacity soils have been supporting intensive cotton production for more than a century making supplemental nutrient application necessary for producing high-yielding cotton.
Potassium (K) plays an important role in many physiological processes in cotton [2] [3] . Potassium is required for regulating the stomatal opening and closing [4] , maintaining leaf turgor pressure [5] , and photosynthesis [6] . Cotton demand for K is particularly high during fruit development [7] . Potassium accumulation rates for irrigated cotton during high crop demand can be as high as 2.8 kg K ha −1 day −1 [2] . Cotton is described as being more sensitive to K deficiency than other row crops [2] [8] making K deficiency a serious threat to yield potential and lint quality. Pettigrew et al. [9] reported K deficiency reduced cotton lint yield, boll mass, and fiber micronair by 9%, 5%, and 10%, respectively. In Arkansas, Maples and Keogh [10] reported a 21% yield increase from annual application of 84.7 kg K ha −1 to cotton grown in a sandy loam with 90 mg•kg Howard et al. [11] reported the 3-year average lint yield in a soil testing low in K of 321 kg•ha −1 for cotton receiving no K and 924 kg•ha −1 for cotton receiving 84.7 kg K ha −1 , an average yield increase of 89%. These examples demonstrate the importance of supplemental K application for obtaining a high cotton yield in MRDRA.
The state-average cotton yield in Arkansas had increased from 670 kg Soil test-based K fertility recommendations should periodically be evaluated and verified and if needed, modified to ensure their accuracy. Improving K-fertility recommendations will ensure that the growers receive a sound return on fertilizer investments and promote economic and agronomic sustainability of cotton production. The objectives of this 3-year field experiment were to evaluate the effect of K-fertilization rate and cotton cultivar on: 1) seedcotton yield, and 2) Mehlich-3 extractable K under contemporary production practices in a soil representative of cotton production soils in MRDRA. of any soil amendments, plot boundaries were established and a composite soil sample consisting of six soil cores was collected from the 0-to 15-cm soil depth of each replication. Soil samples were oven dried at 65˚C, crushed, extracted with Mehlich-3 solution [15] and the elemental concentrations in the extract were measured by inductively coupled plasma atomic emission spectroscopy. Soil pH was measured in a 1:2 (weight: volume) soil-water mixture extraction and soil organic matter was measured by weight loss on ignition [15] Soil texture was determined by the hydrometer method [16] .
Material and Methods
The experiment was a randomized complete block with a split-split-plot treatment structure where cotton cultivar was the main-plot factor, K rate (0, 28.2, 56.4, 84.7, 112.9, and 141.1 kg K ha −1 ) was the subplot factor, and year was the sub-sub-plot factor. Each year, two commonly used cultivars, which differed slightly in relative maturity, were used in the study. Analysis of variance (ANOVA) was performed using the PROC MIX procedure of SAS and a treatment effect was declared significant when P ≤ 0.1. Seedcotton yield data and post-harvest Mehlich-3 extractable soil test K were analyzed as a split-split design where cotton cultivar was the main plot treatment, K-rate was the subplot treatment and year was the sub-subplot factor. This allowed us to evaluate the change in yield and soil test K at each K-rate across the time. When applicable the relationship between mean of response variables (seedcotton yield, soil test K) and K application rate was ascertained by regression analysis. Cumulative 3-year seedcotton yield data were analyzed as a split-plot design. When appropriate, mean separations were performed by the minimum significant difference (MSD) test at significance levels of P = 0.1. 
Results and Discussion
In the spring of 2004 the preplant mean soil pH was 6.0, soil organic matter was 1.6%, sand content was 11%, and clay content was 25%. During the study, soil pH changed very little and Mehlich-3 extractable P ranged from 33 to 40 mg•kg −1 which is interpreted as "Medium" to "Optimum" levels of soil P (Table 1) (Table 2) . Mullins et al. [19] evaluated the seedcotton response of a short season and a long season cotton cultivar to K fertilization and did not find a significant difference between the two cultivars. The Arkansas cotton variety trials [20] conducted at the same location as our test, did not show any significant yield difference between the two cultivars of varying maturity that we used in this study. Clement-Bailey and Gwathmey [21] evaluated cotton response in a no-tilled Loring silt loam (thermic Oxy Aquatic Fragiudalf) and reported a yield difference between two cotton cultivars of contrasting maturity only in one out of 3 years.
The non-significant C × KR effect in this study is in agreement with other work in the region such as Pettigrew et al. [9] ; Pettigrew and Meredith [22] , Pettigrew et al. [23] . In contrast Tupper et al. [24] reported that the maximal seedcotton yield of an early and late maturity cotton cultivar were produced by application of 224 and 112 kg K ha −1
•yr −1 respectively and Clement-Bailey and
Gwathmey [21] reported that two cotton cultivars of contrasting maturity responded differently to application of 56 and 112 kg K ha 
Soil-Test K
Similar to the seedcotton yield, soil-test K was not affected by the C, C × KR interaction or the three way C × KR × Y interaction, but it was significantly influenced by the Y and Y × KR interaction (Table 4) . Therefore, the data were averaged across cultivars for each year. Post-harvest (fall) Mehlich-3 extractable soil-test K was significantly affected by annual K-fertilizer rate in all years and generally increased as annual-K rate increased (Table 5 Although not statistically compared, the soil-test K levels in the spring of 2006 Table 5 . Relationship between annual and cumulative amount of K applied in three years and Mehlich-3 extractable K in the soil samples collected from the 0 -15-cm depth in the fall of each year after crop harvest. The results from this 3-year study support the current University of Arkansas K fertilization guidelines for irrigated cotton production in silt loam soils. Future field studies should focus on correlation and calibration of Mehlich-3 extractable K for modern cotton production practices.
Conclusions

